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[ooo9] ^.mw^-hit, fafrzmm^m^nn&m&ft^tcffi^ m^^mmm^m. 

[ooio] Irtefr-h^mWte. «T©(i)~(23)lJii8-r5 0 

(2) TfS-^(I) 

HOCOCH CH COCH NH -HOPCOXOR 1 ) (OH) (I) 

2 2 2 2 n 2-n 

(3) R 1 ^ 2k3fcJD§C^% ^/vm, n-/f;H, ^U-^V/vS, 2-^ 

(4) 7i<m-wmm^hz>±.m (2) xra (3) fa*<z>5 -r^/uy^mMo 

(5) @f*(D^B-e^_hfB (2) xh: (3) tm(D5-T^;uy*v^mm. 0 

(6) 5-T5/^y^5g^-efe^)_hlE(l)IE«<Z)5-T^/^y^^ 0 

(7) @{*^&3_LfE (6) fE*(D5 -T^yw^y^^o 

(8) TfB-^(ll) 

HOCOCH CH COCH NH -HOSO R 2 (II) 

22 22 2 
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do) ^mm^mxh^^m (8) xtz (9) tB*»5-T5/w^y^M 0 

(11) @#:(D^-e^_h|E(8)X^(9)|B*(D5-T3:/W^y^^o 

(12) B&^^^#l«m^!R^Lfe5-T5y^y^ifeS:»W$*, ^(D^ffl^y 
>-^g£^1-5-££#^£:1-3_hfe (2) - (5) ^;?x^i*SfE*c<D5-T5/w 

(13) T>-«T7K-e^m$^-hfS(12)fE«c»M^^io 

(14) ^^-^m#fa^p«bf'5-T^y^y^^m$*. wmntim 
mmtm^-r^t^mt-r^m (6) xra (7) tEg^s-r^yi^/y^ggi^s 

(15) T^^T7K-e^t±i$^_hfE(14)fE«^M^fe 

(16) ^^-^mtfj§g^p^Lfc5-T5/^y^^m§-fr. ^(D^mm 

^/v^>-^i:^i-§r^^#mi:i-§±fE (8) Xte (9) fE*fe<D5 -T5/w^y^ 

(17) T^^T^-e^m§^-hfE (i6) mm<D$mjjm 0 

(18) _hfE(l)~(ll)(DV^tL^^lIIfE«c(D5-T^yi/^y^^^i-^^ 

(19) _htE ( i) ~ ( 1 1) <dx ^ti^i mmm<D5 - r^y ^mmt^~tz>mm 
coon] ^mm<D5-r^7uy^mm-i, ^mmi^hn-r. ^ mmm^<. ^<dtc 
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[0012] [Ell]5-T^/l-^y^^^(Z)|iS^pHi!(D|H^^i-E|-trfe§ 0 

[02MWi-/M»iii^&£ o 

[0013] IfffB— ^(I) R'-C^^^^^mi-lS^T/V^/VS^. IttgL #H£ilXte 

\ ^/vm, n-^ntVH, ^y^ntVH, n-^f/H, -fy^/VS, tert-y^/V 

n-^^/v3£, y^y^/HS, ^;<h^y^VH£, tert-^y^VUS, 
^WX, n-^iX/VS, << y^3ci//^&, ^^-;vy^;V^ n- 

^y°=J-;v^ 2-^)V^c*y)V^ n-^rt^sv^ ^y^y^A-S, tert-^J-y^yvX 
„ 3-^/u^y°^/vm, n-y^/vm, 4yy=-/vm, l-^/v^r 

/H, n-K^V/l^ n-hy^V/V^, n-^h^V/V^, n-^<yy 

y""f-/V^ l/?ns<l/^-?V^ Z/fn^^-ytV^ l/?n^-f=f->V^ i/W3r?^-;V 
-yyn^drvvvy^Vi^ 2-^^n^^->-7V^^/v^, ^^n^^f;Mf;H, 

2-^/?ujr?^-/V^^-/V^ "Z-^/Vx/tru^3c^/V^ \-^)VZ/?Xi^^S)V^ 
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\-^^-;Vl/^n^rl/;V^ 2-^;V-y^n^r^;V^ 7>-{7>-^;V-y^xi^^y;V) 
2- ;V;/^ci^;/;V) 2- (4-^/l^yyn^3rvvV) 

[0014] ^mm—i8(DT/^^/vmtvx^ \?=-/vm. rv/^m. -ryyv-^/vs. 2- 
7t^/H, u-v^/vry/vs, 3-^f;v-2-^T=;H, 3-y 

^^nyn^/vS, ^^d^t^I, v-^n^^rrvv^ ^-yn^r 

^-;V^ 3-(4-^^/V^n-^drir^/V) yofcW^ 4-^t2^°a^^/k^/VK^ 
5-(4-^^/v^n^rir^/V)^<^/V^ ^"W/V^, ^yir— /V^, y/W/V^ 

[0015] ^^^7—260X7/^/^^, ^^^l~6COT/Vdr/VS^^#C6~20(Z)Ty — 

^Vl^, =^^-/V^ n-^ntVUg, ^y^°nt°/V^, n-^f/Pl, -l^y^/V^ tert- 
^f^S, n-^yf;vS, n-^^y/vS, v/^nynt°^I, ^^o^'f^I, v^n 
^v^l^^i^f ibtK ^p^#:6~20(DTy— /VX^b-Cf*. 7x-/H, ^"^^ 

/v^^^if ^tb^o ^*#c7~26(DT7/v^/^co5^, -^y^XXfiy^^ 

fBIB*(D^^mi~6(^T/Vdr/VS, yb^yS. ^h^>m, n-y°ntf;dr>^ n-y> 
^r^S, -ry^h^r^S, tert-y>^S^<^3^1~6<DT/V33r>S, tKI^S, T 

S^(7)g^l~3^| (aoTt^$tl-CV ^Tt> £V \ 
[0016] (II) ef\ R 2 -C*§li§7x^H^iIt5iSl7;^Si!4^itl~ 
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7°nfc>S, Wnlf;H, n-^f/VS, -fy^f;H, tert-T^/VS. n-^^ 
/l^, -<y^yf;VS, -fc^^/l^ tert-^V^/1^ 2~^jVy^;V^ n-^ 

^y^^/i^ 3-y^/w<y^/i^ ^^/v-y^/i^S^^aprf £>*k y 

[0017] <B»T/V^/V'S-Cgitl$tl/fe73i^/V'Si:LTtt, fclfcti, &mW\S(OT>v3c;v 

mxm^titcy^/uM, Mifcf&fcn. 2-y^vvy^/vS. 3-y^/vy^/i^ 

„ 4-yf;V7i=;H, 2,3-^^/1^ ;n—/k^ 2,4-^f^7x^;H, 2,5-v^y^ 
/KT^—zl^ 2,6-i/y^/Vycn^/^, 3,4-^^/Vy^^/V^, 3,5-^^/1^7^ 
—/VS. 2,4,6-MJ^/Vy^— /V*. 3,4,5-MJ^^/Vy^— /V*. 2-xf;V7x-/V 
tert-y^/V7m^/VS. ^yf/V7i^/H, ^^yf/V7i^/H, ^^rv- 

;V7x^ /HS^^f btb^ 4-y^/vy^— /VS. 2,4-^f^7x^;HXIi2,5- 

^^-/V7;n^/VS^#^0^bV \ 

[0018] *mm<D5-T^yu7*y^mm.fe, mfcx^mfcx^w mfctn, w^^-r 

z>mm. 2iKi«uftfflLUj;v\ pHi«^j^L-c{*, v^m. *vm. y 
$/vm., =i^?m, hv^. mm. m^m, ^^m. yy/^, 

[0019] mmftm<D5-T^/uy*yi/mm.bisXfe, Ammmi-^^\ m^mm^^s- 

T^JUy f y>m&M.&tt.O. Olwt ppm~10wt°/cK ^hKO. lwt ppm~5wt% N #^1 
wt ppm~lwt%^0^bv\ ^fc, rO/K^^pH{-i3— 7 N £ib^3. 5~7, #^4 
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^tzM^mU^- (0. lppm) WT-Cfe^-ir^W^bv \ 

[0020] *»w©5-7^^;ysfe!fiH:, m^^&mmwMMvtt-T^/uyv^ 

tl^\ -tfttts #^BS48-92328^$g, #!PH62-111954^kf& N 
2-76841^^ #|S ¥6-172281 #^¥7-188133^#^, 
H-42083^$g^fE«(D^&^2pCTMitb^(D, ^<b<^5|*$h!^b^BtJ& 

[oo2i] ^^^^mTO^LT^.^^tt^^-^^mwjigx^ii^^^-^^mw 

[0022] 5-75yw^y^©i-fty^Mg^©tfii, JiMSfc^fciga&ufcs-T 
/v/j^>"K;^/— /v, ^*y— /v, ^u/v— /k ^y^n/v— /v, -ry 

/^/-/VfOT/^-;^ ;N,N-^^/l^}vVAT5K\ N.N-^y^vKTirhT^K 
^T5K^;t 0 y^^&^W^ 7k, i^^vK*/V*^>F\ y^7— /VXtt 
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[0023] mtti^m^n%4*>'^7kwmt^xtemzm&nf£\<^K v>mm. mm 
mit-t^j*. Tkmksvjvj*, mmr>^u^ mwt&XT^—v^ ^m-rb 

7ls*e~T^ ^;VT^>, 9 J^/VT^y^ bV^/^TV^, ^;VT^>, v'xf/vr 
*:^77&<Dmm$, O.Ol~lONtfS0*lX, O.l~3N^#^0*bV \ 

[0024] 5-T^yuy^m<Dmmmtm^rb&r^mmt^x^ — as^on) 

hopCoXor 1 ) (oh) (hi) 

n 2-n 

fis/wi^k^ -o^/uv>m, ^-W/vy^, y^/vy^m^&yism^rS^xT 

i?^3rVr^/vy>-m, S^^/HJ^fift, S^W/HJ^fik v^^/vy^^ 

(Dvismv > tt7 L /u&mftbti. ^;vy>m., ^^v^m, ^j-w/mj^, :7^~ 

/k>J>@^ v^^/V-y^B^ v^^Vvy^S^ ^n-^^-ZVy^^, v^-^^vV-^^/k 

)y^, v^^-rvvvy^^ s^o-vW^, i^w/vy^xtev^^/v 
[0025] y^sfi. ^k^p^x}«^v vf*vef>«fc<, ^fcmm?mm\mMxfeftmvfc 
m^n^5-T^yuyy>mmmm-M^x, l—sooof^/vA/Sw^bc 
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[0026] 5-T$;v7})^m<Dmtomkm&£tiz>ffimn. ^t-mm^mmim 
Wtxh% 0 

[0027] 5-T$yis7V>&<D$&mWbWi&&tlZX/^^W&&i:L>XYZ^ p-Y/VsZ/Wfr 
>^ 2A-^^^Z7^^;V^/V^^ 2,5-J^/V^^.^/V^/^>B.. 3,5-^ 

^ly^;V^ly^ 2,4-v ? ^^-/V^ai^/V^/V^^^Xtt2,5-v > ^^/V^ji^/V^/V*^ 

[0028] f&f&bVXfc. /K ^y— /K ;ywv— /k ^y 

;vx\t^/— /vaw^bC ^y— /vxte^y— 

[0029] nmmbvxn, mmmmir^<Dxhti^m^m^ti^^. ^x^m 

mbvxi^ y*y— /k ^y— /k :/n/ v— /v, ^y^°n/-?y— n-y^y— /k 

, g^^yntvv, gi^ryyVfcVK y-^n^h^o^^/^jr-feh^, y^ 
/v^/v^h^^hy^ ; ri?h^hy/K ^^y^hy/v^^hy/v^^w 

IX, g^y^/K y-^n^h^, Ti?b^XteTi?h^by/l^#^0£U/\ i£fc 

[0030] ^^mTkmm^xzmttiRTfmmmby^WiM, mmxit^^mmb^m 

-20~60°C;$W*bC -1O~3O°C^#{^0^LV\ 
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[0031] &$&m<D5-T$yuyv>'8t&}i£. 5—T$Sl''7Vl^l(DT$S&&Ti//>&Vi% 

[0032] 5-T5:yw^y^^}*, ^lBH^J^i-J;5^^ s-r^/w^y^ife^ifc 

[0033] 5-T^y^y^^(D^^W^^JX^if^J^b-C(D^ffl^^bT«, ^ 
^J<D^#-e^ffli-tbfiJ;< % Affcl&fckJu #^2001- 501970^# (W098/3 
0242), #^^4-500770^<&#g(WO91/01727h #^2005-501050^- 
4^6 (WO2003/01 1265) x #^2004-506005^k#R(WO2002/013788) 
„ #^2001-518498-^-^#(WO99/17764), #^^F8-507755-^^r#R(W 
094/17797) izm^ZtlX^ZtQi^ jfWrZtiZm'tfb&ZW 

[0034] ju^as, 5-r^yu^v^m^(D^m^mm (thsr^t?) ^s-^u ^hm* 

[0035] 5-T5yv^y>«e^^53^^f^Xtt3te^^W^Wffi«a^»H:, 
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[oo36] tst^mti. *tn. mag**, tst^m, mmmmmKxvmftztK 

J&A—A&tdQ, lHIi-o#, #:Mlkg^/c«910 mg~10 g, «t90*b<«lOO 
mg~l g<D$mX\ l 0 10^ifc[HlJ£-^$iv5 o 
[0037] *fc. 5-T5/v^y^^^!jx.«\ «<»ffl&fc:teffl-r54&£\ -jRWl-ftffl* 

3fcS#ff5, 298, 482, EP-A-0514776)^M^$^XTV>5#J!tt^tft>tb5o 

©ftffljcRb-ctt, ^i©^#-effiffl-rturij;<, jw^m, #r^¥4- 33330 

5-^<^#(^S#fF5, 298, 482 N EP-A-0514776)^H^$tT/-CV>S^fe-e* 

[0038] ^^jw^a*, w^t^^L-as, li^ai, ±m%±mmmsmfb 

[0039] s-T^/^yv-^Sr^^a^i^b-rfflv^s^tt, 

~1,000 ppm, #^10—500 ppmtf^S^a-^-^U^ rtt^lOT— /V^«910~100 
U #&<150~300 L^ffi-T^(DdW*bV\ 

[0040] 5-T^y^y^BfeisSr±^i*Q!a^i^U'rfflv>5#^« % s-r^w^y^ifefiSr 

10T— /V^«91~l,000 g, #f£10~500 g^ffli~§(D^W*bV\ 
[0041] 5-T5/^y^fifei[Sr*^.o»tKJl!:olti&^'C, ^g^MtbTfflV^^te 
, Wy^^l~l,000 ppm, #{£10—500 ppm<DaiS'C^' ; fi"^:bfe, r. 

tbSrlOT— 10—100 U #^50—300 L^ffli~§(D^W*bV\ &:}3, ^MftSfc 

[0042] *f^^5*#ji:LT«, mmm. mmm, ^mm. itx-m, m*m, sm 



[0043] ^Tll»!l£#tf -C^^SrM^jNHt-taW-f-SdS, ^Kte^ib^^tL 
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[0044] mmmi) 

^^fH^^^f fla (AMBERLITE IR120B Na, ^/V^V (^)M) 180 mL^#7 

119 mmoD^^-^^TKlOOO mU^^bfc&<D£r»?&Lfc^ -Y^V^tfefclOOO 
mL^ii^bfCo #C&C N lNT^e~T?R^>o<«9£ii^U Hfe0^m^346 mL^ 
®tbfc 0 ^^Lfd§tiilt ; £85%IJ>'^16mL(H PO 238 mmol) rcy^^l/— ^ 



NFfli^lLto *fmbfc@f*^P^5l^aig-e[lIl|Xb, T-feh>-500 mL-e^bfCo #fe 
tbfc@#:^12EI#^MiE^:Mb, @ 6^23.04 g(101 mmol)£#fc 0 ^(D^tfcr— ^ 

[0045] j&& : 108~109°C 

'H-NMRCD O, 400 MHz) 6 ppm: 2.67 (t, 2H, CH ) , 2.86 (t, 2H, CH ), 4.08 (s, 2H, 

2 2 2 

CH) 



'C-NMR (D O, 100 MHz) 5 ppm: 30 (CH ) , 37 (CH ) , 50 (CH ) , 180 (CO) , 207 ( 



mmiU: 41.45% 

mwm-Az% 

^>?v^Y?77^— / 7$^£kfc-/MJ}"7J*: B^V^^MlonPac AS12A 
, ?§llt$e:Na CO ^NaHCO ^Wi-^l^ (Na CO :3.0 mmol/U NaHCO :0.5 

2 3 3 2 3 3 

mtnol/L),M:1.5 mL/min., ^^A*:25 M U : 35°C, $im^:®^C 



coo) 



7C*^fffiS:C H NO -H PO £LT 

5 9 3 3 4 



MWei&:C 26.21% ;H 5.28% ;N 6.11% 
MWM:C 25.6% ;H 5.2% ;N 6.1% 
^tV^nv^77>f- ^££PO 3 "(D-^^: 
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[0046] 

5 -T*yuy*y >m (V^m? - n - y^;v) : 

^m^^T^^mB (AMBERLITE IR120B Na, Jr/VjJ J (W)Wk) 180 mL^7 

119 mmoD^M'^^^KlOOO mL^^^Lfc^O^il^Lfc^. -T^^^tKIOOO 

]&Wi 0 M^bfc^m^y>'^v > -n-^/V50.00g(238 mmol) i^Px., ^^^1/ 
— ^-e^fibfcio m*ffcTi?h>"400 mL^Px, T?8fcL<ft#LTa>£>-25 
°C-ei60#r B 1^gbfc o Wmb^@#:^Pil5l^ii-e[lIiUlbfc: 0 #fe,^fc@#:^12B#^ 
m)±m%U §^14.67 g(43 mmol)r#fe 0 ^(^t^-^^T^-To 

^-NMRCD O, 400MHz) Sppm: 0.75 (6H, CH ) , 1.23 (4H, CH ) , 1.41 (4H, CH ) , 

2 ' 3 2 2 

2.46 (2H, CH ) , 2.59 (2H, CH ) , 3.66 (4H, CH ) , 3.80 (2H, CH ) 

2 2 2 2 

I3 C-NMR (D O, 100MHz) 8 ppm: 14 (CH ) , 20 (CH ) , 29 (CH ) , 34.2 (CH ) , 34.3 ( 

2 3 2 2 2 

CH ), 36 (CH ), 67 (CH O), 176 (COO), 204 (CO) 

222 

[0047] mmm3) 
[0048] >wmmm 

1 : Hi ^i-s^Tptfe-e^v 

[0049] (JttfcfcJl) 
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[0050] DM 



mmm3 




0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


itmm i 




2 


2 


2 


2 


2 




1 


1 


1 


1 


1 



[0051] (M1MM4) 

5-T^yw^y^y^^o.5g^7KimL^^Lfc7K^m^ffli-§w^«llife 

M3tmm^x, jiM^fMffiUho &&&m2fom~r 0 

[0052] (ittx#!j2) 

5-T57^^y^^^0.5g^lmL^^flfL/c7K^IS^ffii-SJ^^{i^ 
^!|3^|^#^L-C, jy^fMUio M*«2^^i- 0 
[0053] [^2] 





A 


B 


c 


D 


E 




0 


0 


0 


0 


0 




1 


0 


1 


1 


0 



[0054] mi, 2x<o, 5-T^;u-?v>mv^mm.(D7kmwitz. 5-r^/uyv^mm.mm.(D 
mm^^MUMM^mik^^MM^mm^ri, worn* ^ xm&x&o 

[0055] (M1MM5) 

MM i ~ iooomM(D5 - r^y u^y ^y ^^tK^IS, 5 - T*JU7*y^m&i 
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[0056] 

[0057] -fHffiMI 

[0058] (M:i*#!j3) 

[0059] [^3] 





i 


1 


1 


1 


1 


vd&m 3 


2 


2 


2 


2 


2 



[0060] ^3J;<9 N 5-T^yuy*yi/mv^mi&n, 5-r^yw7^m^.m^.tit^x^^ 
[0061] mMM7) 

feicloV ^~Cj ( ¥)tl5¥l 1M 21 0 flit : H^HI1121002^\ Wcl5 • 11 • 13MM^2^ 
* S#dk3£^031 121002-^) ©r|W|S&^;5&^&&MtiUftj ^MLTffofc 
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S9mix0.5mL)^PX., Hi^t£!^0m(£^i^^^tt<DSalmonella typhimurium 

TA100, TA98, TAlSSS^t^TAlSST^bt^^hy^h^T^S^tt^Escherichia coli 

WP2 uvrACDbMMCDMVk&flifB ( 0 ^<4^rTiy±4W^±^— ) ) O.lmL^JPx., 
37^20#P^liU^i^ ^W^dr^—^g^^ f^HJf, £>ib^C#>45 

*fiO «3#:S£ft7t 0 37°C-e48B#r H 1J##bfcm^ ^h0tt^^WPfi^^^^^#: 

g tfjnn—— T^^if — (CA-lhv'^A^^^ ($0 ) ^JlV >86mm^:7V— h ( 
rt^84mm) (D^80mm^rt^M'Jbffi»MiE^^mx.^^UK^/^— y-^/^^ 

tr^.— ^— -etfv^^bf'o fcfcu 3n^- #:^i5oo^A_h-e{i, iib^n^— r^- 

S9 mixO^-ftE^J;^, V^'r^^^-^3V^Tt^^i:i:b^LT2^^^±(Z)m 

^M^it|febT2^^Ji^m!(*^M=n^-m(Dii^P{m*^^^^o^t^^ 
[0062] [^4] 
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r -7 > it ^-i* 1 1 > 7£4tL 1 1 » Kft IJrt CT1 


MltSft CtcHS/THO 




s 












TA100 


TA1535 


WP2uvrA 


TA98 


TA1537 


S9Mix 






7 7 i 


98 9fi 




4 fi 


c 


-) 




oo 194J 


1 9 


£0 WD; 


1 ft f99\ 
16 W£J 


u Wf 






313 j 


87 


10 


25 


9 


3 








82 (85) 


10 (10) 


36 (31) 


7 (8) 


1 (2) 






Did 


84 


13 


27 


5 


1 








95 (90) 


6 (10) 


28 (28) 


12 (9) 


5 (3) 






1250 


84 


8 


28 


8 


4 








114 (99) 


11 (10) 


33 (31) 


3 (6) 


2 (3) 








76 


0 


ZD 


lb 


O 








82 (79) 


5 (6) 


Zo \H) 


1/ uw 


I WJ 






5000 


115 


11 


25 


9 


4 








99 (107) 


3 (7) 


36 (31) 


7 (8) 


1 (3) 


S9Mix 




112 143 


12 10 


29 30 


30 33 


8 8 


(+) 




90 (115) 


11 (11) 


27 (29) 


23 (29) 


9 (8) 






313 


146 


11 


31 


13 


2 








122(134) 


10 (11) 


17 (24) 


11 (12) 


7 (5) 






625 


107 


13 


40 


9 


3 








96 (102) 


6 (10) 


24 (32) 


9 (9) 


9 (6) 






1250 


128 


10 


34 


1 A 

14 


p 

0 








129 (129) 


14 (12) 


*if\ to o\ 

29 (32) 


na Mil 

27 w 1) 


o \b) 








109 


o 


16 


7 


c 
D 








inn /m& 

1UZ uutv 


8 fjft 
o \o) 


if WD/ 


10 Ml/ 








5000 


130 


6 


25 


20 


6 








136 (133) 


8 (7) 


30 (28) 


21 (21) 


2 (4) 


H 


S9Mix £ 




AF-2 


NaN3 


AF-2 


AF-2 


1CR-191 


14 






0.01 


0.5 


a 01 


a i 


1.0 


m 






564 


203 


155 


575 


4068 


m 






580(572) 


216(210) 


149 (152) 


560 (568) 


3934(4001) 




S9Mix «r 




AF-2 


NaN3 


AF-2 


AF-2 


ICR-191 






AUMjiB'/lr-ti 


1.0 


2.0 


10,0 


0.5 


10 








1275 


137 


1230 


661 


257 








1 1184(1230) 


138(138) 


1304(1267) 


668 (665) 


267 (262) 



mm) 



AF-2 : 2- (2-7'JJV) -3- (5-::hD-2-7'JJV) 7>U*7SK , NaN 3 : mW V . ICR-191 : 6-JOD-9- [3- (2- 
JfODlW;/) -7" Df -Z-WyTW 2-AA : 2-7*/7>bn> 

[0063] (HJg^J8) 

Um^. OECD^K7^No.423r^tt^P^tt-^tt#tt#f»J (2001^12 
17 0 WSO KmUL-Xftotlo —ffi3m<Dl&&&1ttcffi<D^yh (Sprague-Dawley 



WO 2005/100300 



19 



PCT/JP2005/005765 



[0064] [^5] 

























a 


#j 
































mg/kg 


No 








































it 


0. 5 


i 


2 


4 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


300 


1-0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


l-i 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1-2 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2000 


2-0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2-1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2-2 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


3-0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


3-1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


3-2 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 



[0065] [^6] 
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&5-m mg/kg 


WiQb No 


s $km<Dfcm (g) 


m 


0 


7 


14 


300 


1-0 


205 


242 


263 


1-1 


214 


262 


287 


1-2 


221 


250 


289 


2000 


2-0 


210 


240 


257 


2-1 


221 


258 


274 


2-2 


180 


221 


247 


3-0 


208 


244 


260 


3-1 


222 


259 


275 


3-2 


214 


252 


271 



[oo66] mmwm 

nm-i. OECD^h^^o.404rA^J»JW*te/JKtttel**J (1992^7^ 17 
^j#^5-T^y^y^y^^0.5g^^7K0.5mL^^L^(D(pH3.1)^4B# 

mm^uu u 24, 48, 72mmtiXMm&ft oit, 2mm^x^<m^ 
^mmmtstifcVK Amfmk(Dmmx\tiEnt^tz.m7. 8) 0 ^ 
a ^=¥1 e (H) ^ffl v v-c, ^^otc2.5cmmjf(Dmm^&mK5 - r^y 
uyy>mv^mm.5g^mm7ko.5mLKmmvtch(D ( p h3.d £3^, mmm^u 

1, 24, 48, 72B#r H 1«m0^f ofcl^W, 'fpro^it^J^ttt«0$^^^ofc 
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[0067] \MT\ 



cfcr f*e* K-* /T\ ^Ui^. 






□ □ 1 






No33 


Noo7 


NOOO 




A-f TAT ✓ -fc-A. J»t3 ji* - /rs 


1 


I 


1 


1 


9 
o 




24 


1 


1 


1 


3 




48 


0 


0 


0 


0 




72 


0 


0 


0 


0 


Tkffi, M©- 


1 


0 


0 


0 


0 




24 


0 


0 


0 


0 




48 


0 


0 


0 


0 




72 


0 


0 


0 


0 


24l$M«£72l*W«<Z)»Jfc£ih» : 3 


-sfaini»#Sc 




3/6=0. 5 









[0068] [^8] 





mmmt® mm) 










No. 33 








1 ff&raStfrT 




i 


0 


0 




24 


0 


0 




48 


0 


0 




72 


0 


0 




1 


0 


0 




24 


0 


0 




48 


0 


0 




72 


0 


0 



[0069] (MMMio) 

S^/K^2&Mfl.l3cm\ 02)£rfflV\ ^pH6.8<7)^Jg^:^7kl7mL£- 
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/^?y—/U/7k = 15/10/75 (v/v/v) (Dm-^-^mlUZ.mt^'hV ">A4g-^tp) 3.5mL£ 

m^:Mi£:K473nnu 3£«ft363nm£rfflV\ ^g|««^^y-/V/2.5%^^^ 
40/60 (v/v)^fefflV\ #7^3:Wakosil-II 5C18HG, 4.6m <1> X 150mm^fflV^ 
, »fE3S«1.0mL/min, U&25°CXft ofc G ) , U *P$:<Dfc°— ^B^^#mSSr#m 

[0070] (ltWJ4) 

[oo7i] z.(D-t£<9, mmm9-v^utxo^ 5-r^yuy^mmmm.^m.^ ^m^m 
jtiL.tc.m&. mmm^^K 5-r^yuyv^mv^mm.xit, Bcmmmm^m^ 

[0072] mmmii) 

5-r^yuyv>mv>mm.5 gtffimmo.5 g^^f-^^Rio mu-mm^ 5 

^y^M^O.5 gM^«0.5 g^-f^^TRlO mL^|g$?U 5^fiLt© 
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[0073] (MMM12) 

mmmixmhtit^ 5-7^/^v^mr^mm.^^^mMmm^, m<v 
ffimmmtistz. 0 ^<Dm^mmm m) ttm rr^n— ^bu ) % 

[0074] [^9] 







*fe(L. a, b, 


m 






L 


■ a 


b 


5 - 7 5 


100 ppm(pH5.0> 


42. 37 


27.45 


14. 54 




200 ppm (pH5. 4) 


42. 43 


31.06 


14.63 




200 ppm(pH2. 0) 


















5-75 


100 ppm(pH5. 0) 


42. 28 


25.96 


14. 72 




200 ppm (pH4. 8) 


42. 34 


30.92 


14.41 


> & ffi. Wt 


200 ppm(pH2. 0) 








m 












5 -75 J yWL (0) 


42. 03 


25. 16 


14. 66 



[0076] mMMl3) 
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[0077] [^10] 





^Jt: (ppm) 


0 


1 


2 




1 


67b 


5 7b 


17b 


10 


7* 


37b 


2 7b 


100 


6^: 


47b 


27b 




1 


2*: 


7*: 


3 7b 


10 


5 /b 


5 7b 


2 7b 


100 


5 7b 


4 7b 


3 7b 


y ^gg-t- h y f> A^TKitTKi^ 


1 


4 7b 


3 7b 


5 7b 


10 


2 


47b 


67b 


100 


3 7b 


2?b 


7* 






3* 


3^b 


67b 



[0078] -m'MMm 

0 : mm tMf^ife h ft&V > 

2 : mm iz.Mi>zm^m#> 

[0080] (H»!U4) 

(T*~is*) Sr-O-V— h (fi^^BS (*) §4) (200{§) tK^^-M 

^y^i^l50mL^#|fcbfc|g[ft^-r— U\ZZ.<D^— Y^f)^, 25°C, 5, 000/V 
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[0081] Dim] 





(ppm) 




(%) 


5 -75 y U^'J > 


1 


102 


106 




10 


106 


108 




100 


101 


101 


5 -75 J U ?V > 


1 


107 


103 




10 


101 


96 




100 


98 


109 






100 


100 



[0082] 5-T^yu^v>mv>mm^5-T^yu^v>m^MMtm^si±(Dmm^^ 

[0083] mMMl5) 
[0084] 
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3: mtbfatemm&&biiZo 

[0085] Dgl2] 







±*«ssfc 0 0 Naci nsx) 




mmt^m casa* tamo ] 


0 


0.5 


0. 75 


1 


I. 5 






0 


1 


2 


3 


5 




5 -75 / 1^7'J >»'J (10) 


0 


0 


1 


2 


3 




i^y >*y>«*<30) 


0 


0 


0 


1 


2 




5-757 U^'J >I'J 


0 


1 


2 


3 


4 




(100) 














5 - 75 y i/7y >atu 


0 


1 


1 


2 


3 




(300) 












tttm 


5-75; w^u >»4W*uo) 


0 


1 


I 


1 


2 




5-75/w^y (30) 


0 


1 


2 


3 


3 




5-75/^'J >&£B6ifi (100) 


0 


1 


1 


2 


3 




5-75/^'J (300) 


0 


0 


1 


1 


2 



[0086] ^12l^UfcJ;5teU 5-7^7V^y>-^y^ig«5-7571/yy^i^^^^l 
[0087] _h| BH»!l-effl V v/t 5 - 757 K7*!> ^SIP ^IftjfcfKSSS I 3 Otfti^tTil^ 

SH^^tt, A.&mfi^M Bl&'CttfxM IonPac AS 12 A) , B.#— K#7-M 
0 ^V^^iglonPac AG 12 A) , C.$S$t?&(Na CO :3.0mmol/U NaHCO 

2 3 3 

:0.5mmol/L^^^57K^^), D.^ft(1.5mL/min), E.i^7V^(ASRS(y^^ 
/l^e— K % «»50mA) ) , F.^^Aft (25 n L) , G.fg?&ffif?&& (35&) , H.tfeffl 

[0088] (HJg$ll6) 

5 -r^yuyy : 

3ftSM4-Y^5!#IWJIB (AMBERLITE IR120B Na x ^~/V^f7(tt)M) 180 mL^7 
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214 mmol) £M^^38Mcl800 mU£»#Ufct>©3tffi?£tl, -f^^l&TklOOO mL 
&mwl^fc 0 JfcVvO, lNT^~T7k£#o<l9&ffli£U Jtfe»^t±]^594 mL^t 
^Lfc 0 M^Lfd§ffi$e£60%5£^33 mL(HNO 442 mmol) twte, a^atfV— * 

3 

o #f>tbfe@^S:12I^M«ffi(fe*ftL, @^31.09g(160 mmol)£#fc 0 ^<»tt^ 
[0089] SL£:114 0 C 

'H-NMRCD O, 400 MHz) 8 ppm: 2.75 (t, 2H, CH ) , 2.93 (t, 2H, CH ) , 4.17 (s, 2H, 

2 2 2 

CH ) 

2 

13 C-NMR (D O, 100 MHz) 6 ppm: 30 (CH ) , 37 (CH ) , 50 (CH ) , 180 (CO) , 207 ( 

2 2 2 2 

COO) 

7G3fr$HJH£:C H NO -HNO tL-X 

5 9 3 3 

MtS&fe'.C 30.93% ;H 5.19% ;N 14.43% 
MWM:C 30.1% ;H 5.2% ;N 14.7% 

3 

mmife: 31.94% 
H$!Kfi:31% 

##f^#;#8t#7-k: B^V^^MlonPac AS12A, 
^SI^:Na CO ^NaHCO <8r^Pt"5 7^^W (Na CO :3.0 mmol/U NaHCO :0.5 

2 3 3 2 3 3 

mmol/Lh #fE3l:1.5 mL/min., l^agA* : 25 » U #7^ifi£:35 < C, $>ffi^:«^ 

[0090] mMMi7) 

5A«^#^^^Ji6T^5tLfc5-T5yw^y^m^CD*^(^^ 
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[0091] (Jttfc0d5) 
[0092] [^13] 





A 


B 


C 


D 


E 


mmm 1 7 




0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


imm i 




2 


2 


2 


2 


2 


WW- 


1 


1 


1 


1 


1 



[0093] cmmmis) 

5-T5yw^y^m^0.5g^7KlmL^^Lfc7K^^ffli-S^^fi^Jfe 
^!I17i!|^#^LT, I^^ffiLfCo ^^14(^i- 0 
[0094] (itt£0!|6) 

5-T^/l/^y^^^0.5g^7KlmL^^Lfc^^^ffii-^J^^«|lifi 

mi7tmm\^x, ^m.mw\^tz. 0 ^^mi4{z.^-r 0 

[0095] [^14] 





A 


B 


C 


D 


E 


i 8 
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0 


0 


0 


0 




1 


0 


1 


1 


0 



[0096] ^13, 14£»9, 5-T*/^y^Wiffim&<D7kmWi\^ 
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[0097] mMMl9) 
[0098] (MMM20) 
[0099] [^15] 





(ppm) 
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2 
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5 ;£ 


5 ;£ 


2 2^ 


10 


6^: 
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1* 


100 


4* 


6;fc 


2 




1 


4 * 


6^: 


2 


10 


4^: 


4^: 




100 


3 2fc 


5 


4 yfc 




1 


2 t£ 


6;fc 


47fc 


10 


2* 


4;fc 




100 


2;fc 


5 ^sc 


5^ 






1* 


4^: 


7* 



[oioo] ^i5j;«9, 5-T^yuyv>mmmm^ 5-r^yuyy^mmmm.tmmsx±<D 
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[0101] mteM2i) 

mmm 1 Qxnhfht^- r^yuy^mmm^^^m^ ^mm^, m 6 

mmt-r^m^ -r^xnm^xmm^t^ 

«£l^/c«92Lf«Uc (9J3 15 0 ) c i^2#J3 ^ (11^ 6 0 ) KQAsZ&timU M 

^16^"t- 0 
[0102] [^16] 





IS 


*fe(L, a. b, fit) 






L 


a 


b 


5-75^1/ 


100wtppm (pH5.0) 


42.41 


26.51 


14.46 




200 wt ppm (pH4.9) 


42.47 


31.00 


14.72 




200wt ppm (pH2.0) 








5-7S/U 


100 wt ppm (pH5.0) 


42.28 


25.96 


14.72 




200 wt ppm (pH4.8) 


42.34 


30.92 


14.41 




200wt ppm (pH2.0) 










5-75yb:?'U>g£(0wtppm) 


42.03 


25.16 


14.66 
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mM(194ppm) bftZ>£5\Ztt\%., ^nW^ (Chlorella sp.)£:g^U tfrUtig^ftTX^ZO 

mM(168ppm)£&£J;5^nx., (Chlorella sp.)^gfllU 0MHf^#T-C3O 

^t^filgirSi&aSrfi^ M*2r$JS(OD660 nm)Uc 0 
^17(^^(D^^) t-^t^MiSlOO rnL^^nW^ (Chlorella sp.)Srg^gb 
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mg/L 


NaN0 3 


250 


CaCI 2 -2H 2 0 


25 


MgS0 4 -7H 2 0 


75 


K 2 HP0 4 


75 


KH 2 P0 4 


175 


NaCI 


25 


NaSi0 2 -9H 2 0 


50 


EDTA 


50 


FeS0 4 -7H 2 0 


5 


H 3 B0 4 


10 


ZnS0 4 «7H 2 0 


10 


MnCI 2 -4H z O 


1.5 


(NH 4 ) 6 Mo 7 0 24 -4H 2 0 


1 


CuS0 4 -5H 2 0 


1.5 


Co(N0 3 ) 3 -6H 2 0 


0.5 
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OD660 nm) 





t**u#wi(H) 




0 


1 


2 


3 




1.8 


6.5 


12.6 


15.0 




1.8 


6.3 


12.5 


14.8 




1.8 


6.2 


11.9 


14.0 



[0107] ffi$k(Dmi8£<0mbfa?J:£?K^ 5-T*JU-?V><MffiMm^5-T*yU7*V^m 

[oio8] ±mmmm^m^^c5-r^yu^v^mmm^7Kmm^(Dmm4^m&^r 

PJ^^m, A.^$li#7^ ( 0 ^4^r^^M IonPac AS 12 A) , B.^K^7^ ( 
P^V^^MlonPac AG 12 A) „ C.^g|^(Na CO :3.0mmol/U NaHCO 

2 3 3 

:0.5mmol/L^^^7K^^) ^ D.^fEM(1.5mL/ / 'min) , E.f-^V5/f-(ASRS(yf-^ 
/WE~h\ Mffi50mA) ) , F.^iiAi (25 /z L) , GMUWUm (35^) , H.^tB 

[0109] (^Jfe^!j23) 

B^m^^T^^mm (AMBERLITE IR120B Na. ;^/V#V SO 180 mL£#7 

215 mmol)^^-^^^^Kl800 mUzMM^td^(D^mWX,td^, -Y^^^klOOO 
mL^iiMbfCo ^iK. lNT^«T7K^o<«9^iilRb, ^(D^m*555 mL^ 
]&Uh 0 M^Uf'^miS^p-h/^^/^^— 7KfP^)81.72 g(430 mmol) 
U ^*V-^-?1ft$iUh 0 a^^TirhWOOmL^Px., X*?— XWt^<W:W 
LT/^4°C^16R#P^#gUc 0 *fmb/c@#:^5l^'e[Hll|XU Ti?h^400 mL 

-zm&uto nbtitcmfc&i2mmm}±&mu smmus g (i58 mmoi)£#fc 0 
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[0110] Slj^:186 0 C 

'H-NMRCD O, 400 MHz) 8 ppm: 2.38 (s, 3H, CH ) , 2.67 (t, 2H, CH ) , 2.84 (t, 2H, 

2 3 2 

CH ), 4.10 (s, 2H, CH ), 7.34 (d, 2H, ring H) , 7.69 (d, 2H, ring H) 

2 2 

13 C-NMR (D O, 100 MHz) 8 ppm: 23 (CH ) , 30 (CH ) , 37 (CH ) , 50 (CH ) , 128 (ring 

2 3 2 2 2 " 

C), 132 (ring C) , 142 (ring C) , 145 (ring C) , 180 (CO), 207 (COO) 
7C^fr$rW.:C H NO -C H SO bl^X 

5 9 3 7 8 3 

SBfrfiSrC 47.52% ;H 5.65% ;N 4.62% 
MffllW.:C 47.4% ;H 5.6% ;N 4.6% 

coin] mmm24) 

[0112] (Jfctfc0!l7) 

5 -T^yw^y >&p-h/i'^>'Zj^>&)&<D7j<mm<D, 5 - v^y >mRx$p- 

[0113] [^19] 





A 


B 


C 


D 


E 


*8fe0!) 2 4 




0 


0 


0 


0 


0 


@# 


0 


0 


0 


0 


0 






2 


2 


2 


2 


2 




1 


1 


1 


1 


1 
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[0114] (MMM25) 

cons] (itmm) 

M24tmmKL-x, fkfs.&m&L.tco m^km20\z.^ o 

[0116] [^20] 





A 


B 


C 


D 


E 


mmm 2 5 


0 


0 


0 


0 


0 


ttm.m 8 


1 


0 


1 


1 


0 



[0117] ^19, 20«£tK p-h/l'3^^^ls&M.<n&f&&^ 5-T^7 

[0118] (Il»!l26) 
[0119] [^21] 









186 




156 



[0120] m2i£.x>mm^<D$mn, 5-T^yu^v^mm.mm.x^5-r^yu^v>m 
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[0121] mMM27) 

^jnf»0(121°C, 20^\ 1.5kgf/cm 2 )Uc 0 WMmm^^^it^^ ^b&$m 

^•^(Clin. Chem. 36/8, 1494 (1990) )XmMVfc 0 M*^22^i- Q 
[0122] [^22] 









2.7 




6.6 



[0123] ^22i^i-M i 95-T^/l/^U^p-h/V^^/V^^^«, 5-T^JU7*V> 
[0124] (mMM28) 

5-r^yu^v>mmmm.o.5 gtmmm.5 g^^-^m^io muzmmv 

[0125] miMM29) 
[0126] Dg23] 
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(opm) 

VPs. >^<- \t y r Jl "- / 


o 


1 


2 


5 — T $ J V/ U Z/ffe d- h 


1 


6 7|s: 


3 ^ 


3 ^ 


10 


5 


5 ^; 


2 


100 


7 


4 2fc 


1 ^ 




1 


4 if. 


6 


2 ^ 


10 


4 


4^: 


Aif 


100 


3 # 


5;£ 


Mf 


p - h^^^^/w^^^^TKiiTK 


1 


1* 


2if 


9^; 


10 


1* 


2 


9 if 


100 


0 


3 if. 


9 






l* 


4^; 


7* 



[0127] ^23i«9, p-M^^/M*^:^, s-r^/w^^: 

[0128] (H»!l30) 

Ty-°v—^Bi]&m^o. imA%t^x^KMx.ti 0 pH^p-w^^/^^m 
±U(D5-T^/u7*v>mp-b/^^/^^m^&5-T^;u7*v^m^.m^k 

fdfel^^fc<92LBtSbfc(9^ 15 0 ) 0 ^2#^ #(11^6 0) i^^tlL, ^ 
fe&Srlii^fco *fe<D$JS&aS5//l^iSk fe#JgfK:R-200^fflV^ o 
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»fe(U a. b. fit) 






L 


a 


b 




100 ppm (pH5.0) 


42.39 


26.44 


14.69 




200 ppm (pH4.9) 


42.36 


30.93 


14.34 




200 ppm (pH2.0) 










100 ppm (pH5.0) 


42.28 


25.96 


14.72 




200 ppm ( P H4.8) 


42.34 


30.92 


14.41 




200 ppm (pH2.0) 










5-TS/U^U>^(0) 


42.03 


25.16 


14.66 



[0130] ^24tf»©LaMirer3\ U£K5£, a«#, bf*HSr^i-„ ^ota©I^iV ^Siffj? 

[oi3i] ±mmmmx*m v \/t5 - r^y w^y ^p-h/v^^/v^^*^ ^<Dmt 

(0. lppm)^T"efeofc 0 

A.^Ht#^( B^V^^MlonPac AS 12 A) , B.#— K#5^( 
0 ^V^^i^IonPac AG 12 A) „ C.^fH^(Na CO :3.0mmol/U NaHCO 

2 3 3 

:0.5mmol/L^^JfeS*^g) , D.^i(1.5mL/minK E.I^WIJ- (ASRS (yiM;? 
/WE— h\ «{g50mA) ) . F.^MAi (25 L) . GMUWUm (S5°C) . H.l&ffi 

[0133] *tHitt % 2004^3 J! 30 0 HUE© 0 ^IWfflJg (#112004-099670) , 2004^3 J! 

30 0 ttlJR© 0 *#fF MIS (#02004-099671) , 2004^3^ 30 0 ti\m<D 0 *#fFffi 
m (#112004-099672) , 2004^1 1J3 30 0 mM<D 0 ##fF WJg (#02004-345661) 
, 2005^2^ 25 0 mH^> 0 *#fFffilS (#02004-051216) , 2005^2^ 25 0 ffijgtf) 



WO 2005/100300 



39 



PCT/JP2005/005765 



0 ^m^tam (#112004-051217) , 2005^2^ 25 0 mi® 0 ^#t^mss (#JK 

2004-051218) Km^hWm, *<Dft5&te^lZ&mbVXW)i&-£*l%>o 

[0134] *mm<D5-T$su-7v>mm*. ^mm^bti-r. jmii^&c -^fc 



WO 2005/100300 
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m^mm 

[2] TIB-^(I) 

HOCOCH CH COCH NH -HOPCOXOR 1 ) (OH) (I) 

2 2 2 2 n 2-n 

U n^2(DB#, IS^R'^^l^-etM^oTV^^V^ ) 
[3] R 1 ^ tK^J^^-, n -^f;H, -^I^V/VS, 2-^^Vk-^ 

[5] @#:©^1ft-e*>5ft^2Xtt3|B*«>5-T^W^y>'Bfetao 

[6] 5-T^yw^y^m^-efe^M^ilB«(D5-T^yw^y^igo 
[7] @#:-efc6M^6iE«co5-T5yi/^y^^o 

[8] TIE-^(II) 

HOCOCH CH COCH NH -HOSO R 2 (II) 

2 2 2 2 2 

[9] g^tl^^/V^^ 2,4-v 5 ^=?VV:7^/V*Xte2,5-v ? 

[io] 7kMmmm^&zmMm8xmmm<v5-T^/uyy>mm. 0 

[i i] @#:oBii7:^ff Mmxn9mm<^5 - r^yuyv^m^o 

[12] ^^-^m^ii^p^*bfc5-r^yw^y^^m^, wmmm^v^m 
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[13] T^^T*-e»m$*5i»^121E*©3Si3&^«feo 

[i4] m4^r>^mmm\mm^5-r^uzfv^m^mta^, ^mmm&mmt 
[is] T>^T7k^mM^%mMmi4mM<Dm&jffeo 

[17] T>-«T7K-C^Hi$^ff^l6fE«(DM3t^feo 

[is] m^i-ii(D\^m^imm.(Db-T^/uy^mm:^ir^%±i^w^ 

[19] ft^iii-ii^v^^^iJifB^s-T^/^y^^x^ff^iiigfB^ 

[20] ^^^m^JXJW^^^ilf^J^ati-S/cfe^M^l-ll^V^^^ 

1 ill Bic<D 5 - T57^y ^ife^ffl 0 
[21] #^^^J^bT(Dft^3Sl~llcDV^^^lIlfS«(D5-T^y^y^^(D 

Mo 



WO 2005/100300 



1/3 



PCT/JP2005/005765 




■m # k m m, (mm 
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